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ABSTRACT
of
THE IMPLEMENTATION OF CIWA -AR IN THE EMERGENCY DEPARTMENT

by

Kara A. Magnusen

Background
Alcoholism effects 15.1 million adults ages 18 and older according to a 2015 National
Survey on Drug Use and Health. In the emergency department (ED) alone, 62% of visits
are attributed to alcohol and approximately 18-25% of patients admitted to the hospital
develop alcohol withdrawal syndrome (A WS) .
Purpose
The objective of this EBP project was to address the preva lence of AWS in the ED by
introducing the Clinical Institute Withdrawal Assessment of Alcohol, Revised (CIWA 
Ar), a valid and reliable scale in its ident ification and treatment.
Methods : Through a descriptive, quasi-experimenta l before and after design, total time to
benzodiazepine administration was exam ined in patient groups before and after CIW A
didactic education was delivered to nursing staff (n= 130).
Results
75.1 % of ED nurses took the post-test and the average test scores increased by 43 .8% and
44% at two ED in a Southern California Hospita l. After didactic education , total time to
benzodiazepine administration decreased from 62.48 minutes to 38.61 however this
difference was not statistically significant. Ana lysis of time to benzodiazepines was
limited to those patients scoring > 8. In this subgroup , the time increased from 19.0 to
42.1 minutes.
Conclusions
Barriers included survey fatigue, lack of physician buy -in, and inconsistency in
documenting CIW A scores. Further studies are needed to explore barriers to timely
administration .
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Chapter I
INTRODUCTION
Background and Significance
According to a 2015 National Survey on Drug Use and Health, 15.1 million adults
ages 18 and older had Alcohol Use Disorder (AUD), 1.3 million adults of which received
treatment at a specialized facility (SAMHSA, 2015). In a 2009 National Institute of Drug
Abuse study, approximately 32% of all emergency department (ED) visits in 2009
involved the use of alcohol, either alone or in combination with another drug (SAMHSA,
2015). Moreover, up to 50% of AUD patients experience withdrawal symptoms
(Mirijello et al., 2015), and it is estimated that “approximately 18-25% of patients with
AUD admitted to the hospital develop alcohol withdrawal syndrome (AWS)” (Duby,
Ghayyem, Wilson & Concanour, 2014, p. 939).
Approximately one in four hospital admissions is related to alcohol-related
encounters and withdrawal, though the initial treatment of withdrawal is often not
initiated during the ED encounter but at the time of inpatient admission (Glann, et al.
2019). A delay in treatment can allow for escalation of medical care and potentially
increase adverse outcomes related to alcohol withdrawal. Not only is AUD increasingly
prevalent, but in 2006, alcohol misuse cost the United States $249.0 billion (CDC, 2006)
and it is projected that patients requiring ICU level of care accrue total costs $4,000 per
day (Glann, et al. 2019).
AWS, a potentially life-threatening syndrome, is characterized by symptoms of
“autonomic hyperactivity such as agitation, tremors, irritability, anxiety, hyperreflexia,
confusion, hypertension, tachycardia, fever and diaphoresis” (Mirijello et al., 2015, p.
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353). Developing in approximately six to 72 hours after abrupt cessation or decrease of
alcohol, withdrawal symptoms can be classified in three groups. The first group includes
mild symptoms of autonomic hyperactivity such as anxiety, tremors and nausea
beginning within 24 to 48 hours of alcohol cessation (Skinner, 2014). The second group
includes neuronal excitation symptoms such as alcohol withdrawal seizures and lastly the
third group includes confusion and hallucinations, or symptoms of delirium tremens
(DTs). “DTs occur in about 5% of patients and up to 20% of hospitalized patients if the
symptoms are not treated appropriately” (Riddle, Bush, Tittle & Dilkhush, 2010, p. 38).
According to Long and Koyfman (2017), “DTs usually begin three days after the
appearance of withdrawal symptoms and last for one to eight days, though symptoms
may appear as quickly as eight hours from the last drink” (p. 2). Taking these staggering
statistics into account, an increase in time elapsed between the patient’s last drink and
treatment is correlated with an increase in severity of symptoms (Keys, 2011). Therefore,
early treatment and timely identification of withdrawal symptoms is crucial in the
prognosis of AWS.
The Clinical Institute Withdrawal Assessment for Alcohol (CIWA-Ar) scale is
rooted in evidence based practice and is a beneficial tool in quantifying the level of
withdrawal. CIWA was and continues to be considered statistically reliable and valid
when analyzed nearly 30 years ago (Sullivan, Sykora, Schneiderman & Naranjo, 1989).
Specifically, CIWA has been appraised as the “gold standard assessment scale with the
greatest reliability and clinical pertinence, increasing efficiency and acceptability without
any significant loss of accuracy in identifying the alcohol withdrawal syndrome” (Reoux
& Oreskovich, 2006, p. 85). The CIWA-Ar consists of a 10-item scale encompassing
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signs and symptoms of alcohol withdrawal on a seven-point Likert scale for every
category except orientation which is measured by a four-point Likert scale. Scores range
from zero to 67, eight or less indicating mild withdrawal, nine to 15 indicating moderate
withdrawal and a score of 15 or higher indicating severe withdrawal necessitating
pharmacological intervention (Riddle et al., 2010).
Studies have shown that symptom-based treatment is effective, in which the
frequency of therapy is dependent on the CIWA score. Symptom-triggered therapy has
been shown to require lower doses of benzodiazepines, allowing more flexibility in
dosing with fluctuations in scores on the CIWA scale (Riddle et al., 2010, p. 40). Less
benzodiazepine administration reduces probability of over sedation, benzodiazepine
dependence, adverse medication reactions and even cost of treatment for alcohol
withdrawal. In particular, studies have shown that the use of CIWA in the inpatient
setting can “shorten detoxification time, avoid the administration of unnecessary
medications, help decrease the incidence of delirium tremens, and generally improve
patient outcomes” (Keys, 2011, p. 43).
Problem Statement
Patients frequently present to the ED in alcohol withdrawal that requires inpatient
admission. In acute care, it is a standard of practice to use the CIWA scale, a validated
assessment tool to guide treatment decisions. Utilization of the CIWA scale is known to
decrease length of stay and obtain earlier control of alcohol withdrawal however, ED
nurses fail to implement the CIWA order set due to a lack of an established protocol.
Due to hospital bed availability issues, patients often stay in the ED for several hours
with inpatient treatment orders and the CIWA score not utilized.
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Specific Aims and Objectives
This evidence-based practice (EBP) project addresses management of patients
withdrawing from alcohol in two Southern California EDs by implementing the CIWA
scale. To evaluate the effectiveness of this EBP project, standard quality outcomes will
be collected including of ED length of stay, CIWA score at initial presentation,
medication dosage and route and disposition including discharge or admission.
The primary aim of this EBP project is to examine total time to first
benzodiazepine administration in patients withdrawing from alcohol before
and after CIWA didactic education has been provided to nursing staff in the
ED.
This primary aim will be met by the following objectives:

1. Objective 1. Obtain retrospective data of patients that meet alcohol
withdrawal criteria six months prior to implementation of CIWA in
the ED.
2. Objective 2. Obtain baseline nurse knowledge of CIWA through a
pre-test survey.
3. Objective 3. Deliver a targeted CIWA didactic education to all ED
nursing staff.
4. Objective 4. Obtain data six months after didactic education,
including initial CIWA score at time of ED presentation and total
time to first benzodiazepine administration.
5. Objective 5.

Evaluate effectiveness of didactic education by

evaluating post-test scores.

5
Specific Question(s)
The questions that will be addressed by implementation of this EBP project in
the ED include:
Is there a statistically significant difference in total time to first
benzodiazepine administration between patients before and after
CIWA didactic education was provided? Does improving nurse
knowledge in the use of CIWA promote early identification and
treatment of AWS in the ED?
2. EBP Model
Using Brown and Ecoff’s Bringing Evidence to practice: A Clinician’s
Guide EBP model (2007) (Figure 1), an action plan was developed which began
by assessing the clinical importance of the provoking catalyst. The catalyst is a
problem, issue or concern emerging from practice or “a trigger that sets the
evidence-based decision-making process in motion” (Brown & Ecoff, 2011, p.
10). During the assessment step of the model, the problem was then analyzed,
identifying key stakeholders and determining whether this problem is aligned with
organizational priorities. A PICO question, or a focused question was formulated
subsequently during the asking phase of the model, thus guiding the focused
literature search for the highest quality of evidence. In the acronym PICO, P
represents the population or problem, I indicates an intervention, C is a
comparison, and O is the outcome. For instance, in this EBP project, what is the
difference between total time to benzodiazepine administration (O) in patients that
meet criteria for AWS (P) before CIWA didactic education was provided to ED
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nurses (I) and in patients after CIWA didactic education was provided (C)?

Bringing Evidence to Practice: A Clinician’s Guide
Advancing & Adopting

THE CATALYST

Share your results within the
organization & beyond. Consider
adopting new practice in the
organization.

A problem, issue, or concern is
identified in clinical practice.

Analyzing
Did you accomplish what you planned?
• Compare your results pre and post
change and to the evidence.
• Were there any unintended
consequences of your project?

Assessing
•
•
•

•

Why is this problem important?
How do others perceive the issue?
Who may help solve the problem?
Are there regulatory requirements?
What are the national a nd local standards?

Applying
Outline the practice to be changed.
• Consider costs, resources, risks and
benefits & human subject protection (IRB)
• Incorporate patient perspective
• Develop materials needed
Identify outcomes to be attained
• Create tools for data collection
• Collect baseline data
Implement change in practice
Collect post implementation data

Appraising
How good is your evidence?
•
•
•

What are the results?
Are they reliable and valid?
Do the results apply to your patients?

Are there themes in the literature?
Is there enough reliable evidence to
change practice?
Summarize key evidence.

Asking
Develop a focused question using:
P = Patient population
I = Intervention / Intere st Area
C = Comparison Intervention
O = Outcome
In___ does___ or ____ effect _______.

Acquiring
Your PICO question will guide your
search for the best evidence.
Start with SumSearch or Tripdataba se,
(the “Google” for EBP)
First look for systematic reviews, metaanalyses & clinical pract ice guidelines.
Next search CINAHL & PubMed.
Consult a librarian.

Evidence‐Based Practice Institute Model ©2007 Caroline E. Brown & Laurie Ecoff
In collaboration with the Consortium for Nursing Excellence, San Diego ‐ adapted from Hayward’s (2007) Evidence‐based
Information Cycle; Rosswurm & Larrabee’s (1999) EBP Model for Change.

Figure 1. Brown and Ecoff’s EBP framework
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Chapter II
FINDING AND CRITIQUING THE EVIDENCE
Search strategy
The literature search began in February 2017 by consulting CINAHL, PubMed
and Google Scholar using the variables “CIWA-Ar” and “length of stay” within the last
five years. Initially the search yielded six PubMed, four CINAHL, and 365 results on
Google Scholar.
A separate CINAHL search included terms “alcohol withdrawal” and
“assessment” yielding 240 results, applying limiters “full text” and including articles
published between 2012 and 2017 yielding 15 results. Lastly, a third literature search on
PubMed was conducted that included search terms then included “alcohol withdrawal”
and “emergency department” yielding 190 results. Limiters were then applied including
articles within five years and full text yielding 64 results. The search was finally limited
to full text and customized to include case reports, clinical studies, clinical trials
including all phases, and comparative study yielding 17 results.
Inclusion/Exclusion criteria for literature retrieved and retained
The initial inclusion criteria for retrieved articles included:
1. Randomized controlled clinical trials
2. Meta-analyses, Evidenced-based practice guidelines
3. Peer reviewed articles, Case studies
4. Clinical practice guidelines
5. Systematic reviews are clearly reported
6. Sample size and statistical technique is appropriate to study design
Scheme for grading the evidence
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The strength of the evidence applied to each following articles retrieved from the
selected research articles derived from the literature searches of CINAHL, Google
Scholar and PubMed are outlined in Appendix A. The scheme for grading the evidence
was provided by (Petrowsky, Rousson & Clavien, 2004). Of the combined databases
searched, 115 article abstracts were reviewed for inclusion, 43 selected for further
review, and ten of which were included in this evidence-based practice project as they
were the most applicable to implementation of CIWA in the ED.
Summary of evidence
CIWA-Ar Reliability and Validity
In the classic study conducted by Sullivan et al. (1989) (Evidence=Grade 1a) the
abbreviated 10-item CIWA-Ar scale that was created to “eliminate redundant or
ineffective items” on the CIWA-A scale was analyzed (p. 1353). Specifically, the
CIWA-Ar scale’s reliability and validity was compared to the CIWA-A.
During the revision process of the CIWA-A scale, items were examined for face
validity and inter-rater reliability between nurses’ observations. A total of 100 subjects
were randomly selected and all subsets of the CIWA-Ar scale were compared (Sullivan
et. al, 1989). Since all the coefficients in the regression using the selected model were
highly significant (t>15), it was reasonable “to conclude that there is no redundancy in
the items included” (Sullivan et. al, 1989, p. 1354).
Validation of the new CIWA-Ar scale included scoring the remaining 35 patients'
with the new CIWA-Ar scale then regressing to the original CIWA-A total. According to
Sullivan et. al (1989), beta was 0.99, with T= 36.72 (p<0.0001), and R-squared 0.98
suggesting that “the new score is a good predictor of the old score” (Sullivan et. al., 1989,
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p. 1355). The CIWA-Ar scale continues to demonstrate efficiency without any
significant loss in accuracy (r=0.99). An evaluation using the CIWA scale can be
completed in two minutes or less and it was found that the inter-rater reliability is high
(r>0.8). CIWA is a “monitoring tool not only guides intervention, but also increases
nurses’ autonomy and general awareness of AWS symptoms” (Skinner, 2014, p. 308).

Figure 2. CIWA-Ar

10
Symptom-triggered therapy
There is a large body of evidence in the literature regarding effectiveness of
symptom-triggered treatment or adjusting frequency and dosing of benzodiazepines
based on score or severity of symptoms versus a fixed dose approach in the management
of AWS. AWS can significantly impact morbidity and mortality, thus early recognition
and management is critical (Long, & Koyfman, 2017). Symptom-triggered treatment, a
method employed by utilization of the CIWA scale is favorable due to the ability to
individualize treatment per patient (Skinner, 2014). According to the literature,
symptom-triggered treatment is safer as it prevents over-sedation in patients that may not
necessitate treatment (Riddle et al., 2012), in addition to decreasing length of stay.
In one landmark study, a pilot project was conducted at a Veterans Affairs ED
after continued frustration by nursing staff and concern for safety when treating AWS
(Wojtecki et. al, 2004) (Evidence=Grade B 2a). The CIWA scale and a symptomtriggered approach were implemented after a retrospective chart audit and education
initiated by the clinical nurse specialist. A decision tree that depicted the patient’s CIWA
score influenced the patient’s disposition from the ED as well as admission to units of
varying levels of care. It was determined that an individualized, symptom-triggered
approach was favorable as “some patients will need large amounts of medicine rapidly
administered because of the severity of their withdrawal” (Wojtecki et. al, 2004, p. 140).
The success of this pilot project is demonstrated in an increase documentation of AWS
symptoms and CIWA score, reduction of overtreatment and under-treatment of
symptoms as well as a “reduction in the number of incidents of patient restraints and staff
injury” (Wojtecki et. al, 2004, p.138).
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In a prospective, double blind controlled trial (Sachdeva, Chandra & Deshpande,
2014) (Evidence=Grade A 1a) patients were randomized into two groups, a symptomtriggered regimen (STR) and a fixed tapering dose regimen. Withdrawal symptoms were
subsequently quantified using CIWA scale. Outcomes included the total amount and
duration of lorazepam treatment and the incidence of adverse events of complications.
Mean amount of lorazepam was lower in the symptom-triggered group being 9.5mg
versus 19.9mg and for a shorter duration of time than the fixed tapering dose 47.8 hours
versus 146 hours with more significant results for higher initial CIWA scores.
Independent-sample t-tests were used to compare normally distributed variables and chisquare tests were used to compare categorical variables. Two-tailed P-values were
obtained for all the tests trial was designed to have a 95% probability of obtaining
significant differences between groups (Sachdeva et al., 20-14, p. 288).
Sachdeva, Chandra and Deshpande (2014) concluded that the advantage of the
symptom-triggered regimen lies in the fact that “detoxification is monitored through a
standardized scale that results in administration of less benzodiazepines for a
significantly shorter duration thereby reducing the cost to the patient as well as to the
hospital” (p. 290). Most compelling, as STR reduces the duration of detoxification, “it
may be concluded that STR is an effective, safe and acceptable regimen in both standard
and emergency care units managing AWS” (Sachdeva et al., 2014, p. 291).
In addition, Taheri et al., (2014) (Evidence= B 3a) evaluated whether the
implementation of symptom-triggered administration of a benzodiazepine reduced the
severity or total cumulative dose, duration and complications of AWS. A retrospective
health record review “evaluated whether implementation of a preprinted alcohol
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withdrawal management protocol for adults aged 70 and older attenuated the severity and
duration of AWS better than physician-customized management without protocol
implementation” (Taheri et al., 2014, p. 1552).
Mean duration of benzodiazepine treatment decreased from 96 hours in the preprotocol period to 48 hours and mean cumulative benzodiazepine dose administered
decreased from 9mg to 3mg. Statistically significantly lower incidence of severe AWS
complications p=0.007 and adjunct therapy use p=.02 was seen in the protocolimplemented group. Overall, a symptom-triggered protocol reduced the total duration of
benzodiazepine use, cumulative benzodiazepine dose, incidence of severe AWS
complications, and use of adjunctive medications in the treatment of AWS.
Moreover, a significant reduction in benzodiazepine dosage and AWS treatment
was also demonstrated by Sen et al., (2017) (Evidence=B 2b). By utilizing a symptomtriggered benzodiazepine protocol utilizing CIWA scoring for treatment of AWS in
critically ill patients was also is associated with a “reduction in need for mechanical
ventilation and ICU and hospital LOS when compared to a fixed dosing protocol” (Sen et
al., 2017, p. 107).
Length of Stay
By utilizing a symptom-triggered approach, Duby et al. (2014) (Evidence=Grade
B2a) compared the outcomes of critically ill patients with AWS when treated using a
protocolized, symptom-triggered approach versus a non-protocolized approach. Through
a retrospective pre-post study of patients 18 years or older with AWS admitted to the
ICU, PRE-cohort was treated by physician preference and POST intervention cohort was
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“given escalating doses of benzodiazepines or phenobarbital according to an AWS
protocol” (Duby et al., 2014, p. 938).
The primary outcome measure was ICU length of stay and secondarily, mean and
median benzodiazepine and phenobarbital use, duration of sedation, requirement for
mechanical ventilation due to AWS and ventilator free days. In total, there were 135
episodes of AWS in 132 critically ill patients. LOS was statistically significantly
different between the pre-and post-intervention groups, LOS being 9.6-10.5 days in the
PRE-group to 5.2-6.4 in the POST group (p=0.0004). “There was a substantial decrease
in mean benzodiazepine usage between the two groups with POST group patients
requiring less than a third of total benzodiazepine compared to the PRE-group
(p=0.0002). According to Duby et al., 2014, the decrease in LOS in the POST
intervention group treated with a symptom-triggered approach suggests that early,
aggressive, symptom-triggered dosing of benzodiazepines can relieve symptoms, and
ultimately lead to shorter courses of therapy and reduce the need for intubation.
Implementing an order set in managing patients withdrawing from alcohol had a positive
effect on LOS as evidenced by Riddle et. al (2010) (Evidence=Grade B2b). Data was
collected retrospectively for 18 months by chart review of critical and non-critical units
prior to the CIWA symptom-based order set was developed compared to the scheduleddose treatment group.
Ismail, et al. (2019) examined the feasibility of CIWA implementation in the ED
after previously demonstrating an overall decrease in length of stay and in cumulative
benzodiazepine administration when using symptom-triggered therapy (Cassidy et al.,
2012). Results of this study indicated that 87% of patients had completed symptom-
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triggered therapy quantified by CIWA in 24 hours and 97% discharged from the ED with
a median time of total treatment of 12 hours with improvement in AWS symptoms only
5% of patients requiring admission. This study suggests that early initiation of CIWA in
the ED is feasible, gaining control of AWS symptoms and even avoiding hospital
admissions.
Riddle et al., (2010) found that the scheduled dose group with no order set (n=25),
was treated on average length of stay for 6.8 days, 5.2 days which required medications.
A total of 13.8 mg of Lorazepam was used and 150.8 mg of Librium. In contrast, the
symptom based group with the order set (n=31), was treated for 14.7 days, 3.2 of which
days required medications. In total, 6.6mg Lorazepam and 349mg of Librium was used.
Despite the symptom based group using more Lorazepam than the scheduled dose group,
it was utilized for less time because they were on the standing order set for only 3.2 days
versus 5.2 days (Riddle et al., 2010, p. 46). Additionally, less Librium was used in the
symptom based group most likely since control of symptoms by an individualized
symptom-triggered approach using the order set was achieved earlier than the scheduled
dose group.
Furthermore, a reduction in LOS by utilizing CIWA to assess symptoms for a
symptom-triggered intervention is depicted in Cassidy et al. (2012) (Evidence= Grade B
2b) and may even decrease the probability of developing delirium tremens. It was found
that LOS of patients included in the symptom-triggered group (n=50) was “50% shorter
in the symptom-triggered group (median 2 days) compared with the fixed dose
detoxification group (median 3 days), p=0.006 than patients in the fixed dosage group
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(n=50) respectively. Cumulative benzodiazepine dose was 50% lower in the symptomtriggered group with a median dose of 80mg compared to 170mg in the fixed dose group.
The CIWA scale was utilized every 90 minutes to assess symptoms of
withdrawal. Repeat doses were only administrated if the symptoms necessitated
additional benzodiazepines. “If there were no significant features of withdrawal on two
consecutive assessments, the detoxification program was deemed complete and
benzodiazepine administration was discontinued” (Cassidy et al., 2012, p. 802).
Considering delirium tremens occurs in approximately 5% of patients who experience
alcohol withdrawal, the symptom-triggered approach potentially allows for completion of
benzodiazepine detoxification treatment within the same time-frame, avoiding further
inpatient treatment” (Cassidy et al., 2012, p. 803).
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Chapter III
IMPLEMENTATION STRATEGIES
By performing chart audits, initial CIWA scores at the beginning of alcohol
withdrawal treatment were obtained and time when a benzodiazepine was first
administered derived from the Medication Administration Record. Data was then be
analyzed to determine a statistical significance in time to benzodiazepine administration
between patients in which CIWA education was not implemented to nursing staff (Predidactic group) and patients in which CIWA education implemented (Post-didactic
group).
Setting
The setting in which this EBP project took place is a two hospital, academic
medical center in Southern California. Data collection was an ongoing process before
and after CIWA didactic implementation. Because this project was classified as an EBP
project, patients were not consented and IRB not-research status was granted.
This academic Medical Center is the only academic health system serving a large
urban area and one of only two Level I trauma centers in the region which has been
ranked number one in the San Diego region, and recognized among the best in the nation
by U.S. News & World Reports consecutively in 2016 and 2017. A strong emphasis is
placed on EBP as both hospitals in the system are Magnet hospitals and have a dedicated
department of nursing education development and research, in addition to an EBP
council.
Emergency Department in Site A and Site B are 36-bed and 48-bed emergency
department respectively and treat approximately 50,000 patients per year. The hospital
system is a designated comprehensive stroke, ST Elevation Myocardial Infarction
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(STEMI) receiving center and Base station for prehospital Emergency Medical Services.
In addition, there is a Regional Burn Center. With an average census ranging from 75150 patients per day, a variety of services are provided to patients including cardiology,
neurology, trauma, toxicology, urology, surgery and psychiatry.
CIWA-Ar implementation in the Emergency Department
The implementation of CIWA in the EDs for Site A and Site B occurred in three
phases for a total duration of one year.
CIWA Implementation Phase One
To establish a baseline of CIWA utilization in the ED, a retrospective chart
review took place six months prior to didactic education during the pre-implementation
period. Data obtained from the electronic heath record included use of CIWA in the ED
or not, CIWA scores at initiation of treatment and end if applicable, time to first
benzodiazepine administration and International Classification of Diseases, Tenth
Revision (ICD-10) diagnoses including alcohol dependence with withdrawal, alcohol
dependence with withdrawal delirium and alcohol abuse.
CIWA Implementation Phase Two
Through a targeted didactic educational approach, the project leader (PL) of this
EBP project collaborated with the Clinical Nurse Educator in the ED implementing a preand post-survey exam following an hour-long PowerPoint presentation.
CIWA Implementation Phase Three
After CIWA didactic education was delivered to nursing staff at both UCSD La
Jolla and Hillcrest, data including initial CIWA score at the beginning of treatment, time
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to first benzodiazepine administration and ICD-10 diagnoses was collected six months
following the educational intervention.
Evaluation Methodology
Design
The effectiveness of this EBP project was evaluated using a descriptive, before
and after design. This design compared the differences between total time to
benzodiazepines in groups of patients before and after CIWA didactic education. This
allowed outcomes to be measured at two different points in time.
The PL controlled for threats to internal validity by using consistent samples
including demographics and gender in addition to the CIWA scale, which has established
reliability and validity (Sullivan et al., 1989). Limitations of this design include
generalizability or the ability to apply findings to the general population. Potential
sources of bias may include investigator bias because the PL is an employee of the
hospital system.
Outcomes of Interest
Outcomes of interest selected in this EBP project and that are supported by the
literature review include the dependent variable total time to first benzodiazepine
administration and documented CIWA scores.
Sample
The sample will include Registered Nurses in the ED at both hospitals of varying
educational levels and ethnic backgrounds. Patient populations will be selected utilizing
nonprobability convenience sampling methodology. Patients will not be randomized and
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selected based on ICD 10 diagnoses including alcohol dependence with withdrawal,
alcohol dependence with withdrawal delirium and alcohol abuse in addition to over the
age of 18. The comparison group will include patients before CIWA didactic education
was delivered (Pre-didactic group) and the intervention group will include patients after
didactic education (Post-didactic group).
Sample size
The required sample size for this study computed initially for Independent T-tests
or comparing differences between the two means of groups, was calculated to be 128, 64
in each group respectively, in order to achieve a power of 0.80 (Faul, Erdfelder, Buchner,
& Lang, 2009) (Figure 4). The calculated sample size (n=128) provided for a .5 effect
size with an alpha level of .05.
Considering that the average census in the ED ranges from 75-190 patients per
day, obtaining an adequate sample size of patients was feasible. However, allowing 20
percent for incomplete data and loss factors, the desired number of patients was set at 153
or 76 in each group.

Data Analysis Plan
IBM SPSS Statistics 22 software version 22 (2013) was utilized to perform the
data analysis to determine statistically significant differences between total time to first
benzodiazepine administration between the comparison group (Pre-didactic) and the
intervention group (Post-didactic). The analysis consisted of descriptive statistics,
frequency distributions and analyses initially using Independent T-tests for normally
distributed data and later Mann-Whitney U tests when determined not to be normally
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distributed. Descriptive statistics were utilized to describe each patient population being
tested to determine variance between the comparison and intervention group and to
determine the mean, median, and mode. The demographic variables included initial
CIWA score, time to benzodiazepine administration, and age in years will be coded as
scale levels of measurement. Nominal level of measurement included gender, sex and
disposition including admitted or discharge. Frequency distributions were performed to
determine if the data was normally distributed or if the data was skewed, J-shaped or
bimodal.
Non-parametric, specifically Mann-Whitney U tests were utilized to examine the
differences between the dependent variable time to benzodiazepine administration in the
Pre-didactic group and Post-didactic group since data was positively skewed. Alpha
level will be set at p≤ .05 and the confidence interval will be 95%.
Organizational Issues
This EBP project was supported by ED physician and nursing leadership.
Electronic correspondence in support of this project was obtained by the Medical
Director of the Emergency Department, Nurse Manager, Nurse Researcher, Clinical
Nurse Educator, Pharmacy and Therapeutics committee as well as the Director for
Clinical Research for Emergency Medicine. To ensure adherence of the targeted
educational intervention, the PL and Nurse Educator tracked attendance through a thirdparty survey website. This well-established method has proved effective and is a
standard of information transmission in the ED.
This EBP project did not incur any additional cost. Education was delivered via a
one hour pre-audio recorded PowerPoint presentation that the PI recorded in the Clinical
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Nurse Educator’s office and was made available for 30 days. At the end of the
PowerPoint presentation, through a post third-party survey website each participant
completed a post-test that tracked attendance. In addition, a drop down “CIWA-Ar”
flowsheet already exists within the electronic charting system under the “additional
monitoring” tab, preventing any further cost associated with the creation of this feature.
All these measures combined therefore prevent any expenses accrued with off-site
education
Instruments to measure outcome variables
Patient Demographics
Age and gender to include male, female and transgender were obtained from the
electronic medical record during chart reviews with a reported mean for age and a mode
for gender. This information was totaled for each group and the means and standard
deviations were reported and used in the statistical analysis.
CIWA-Ar Score
CIWA-Ar is a 10-item scale (Figure 3), with a total score that aids in quantifying
level of alcohol withdrawal. The first reported CIWA scores will be collected in the
comparison group (Pre-didactic) and the intervention group (Post-didactic).
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Data collection
Data collection was initiated in December 2017 and was performed over the
course of one year by an authorized and credentialed analyst and transmitted securely to
the PL via internal networks.
Human use approvals
Because the CIWA scale is currently adhered to by the inpatient nurses, and no
patient identifiers were included in the chart review data provided by the analyst, this
study met criteria for exemption. In addition, no children under the age of 18 will be
included in this study. Exemption was granted by UCSD Institutional Review Board #
170867 and informed consent was not required because this is not considered human
subjects research. Confidentiality was protected by assigning a number to each patient
and excluding any patient information.
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Figure 3. G-power analysis
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Chapter IV
RESULTS
Description of Sample
Patient characteristics in this project include the following: patient ages ranged from
23 to 72 years of age with a mean distribution of 48 years of age and a standard deviation
of .98. 86.4% are non-Hispanic, 13.6% are Hispanic, 76.2% are white, 19.0% other
mixed race and 4.8% black. 76.9% are male 23.1% are female.
Regarding the ED nurses at both sites, there are approximately 173 male and female
nurses of diverse cultural backgrounds including Caucasian, Hispanic, African American,
Filipino and Vietnamese. Time at this health system ranged from six months to 32 years
with educational preparation including Associates degree to a Master’s degree in nursing.
Intervention Implementation Process
After baseline data was provided by an Epic Analyst six months prior to didactic
education of nurses during the months of December 2017 to June 2018 and reported by
the PL, a one hour PowerPoint presentation with pre-recorded audio was delivered via
email by ED Nurse Managers for both sites indicating mandatory attendance. The
didactic education was made available for 30 days with a post-test through a survey
monkey link at the end of the PowerPoint presentation to track attendance. Every nurse
that completed the test with an 80% total score or higher was provided a 1.0 unit CEU
and entered in a raffle for a 50$ Amazon gift card where a winner was randomly selected
from each site. The same PowerPoint with pre-recorded audio was delivered to all ED
Physicians encouraging post-test completion. CIWA Algorithm laminated flowsheets
were also posted in both emergency departments to reiterate the process of calculating
CIWA scores and to clarify the physician order set process. After 30 days post didactic
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educational delivery, data was then collected by the same Epic Analyst from the months
of June 2018 to December 2018.
Implementation Challenges
There were several implementation challenges of the didactic education including
technological difficulties and participation failure. Technological difficulties included
difficulty downloading the PowerPoint presentation on a smart phone, limiting
participants to laptops and desktop computers. Participant failure included 43 or 24.9%
of 173 nurses at both sites of nurses that did not take the post-test despite management
endorsement of mandatory education and only six physicians participating in the posttest.
Statistical results by objectives
Objective 1.
Retrospective data was obtained six months prior to didactic education was provided to
the nurses from the months of December 2017 to June 2018. Data included demographic
variables including age, race, sex and ethnicity. Additional variables included ICD
diagnosis being alcohol dependence with withdrawal, alcohol dependence with
withdrawal delirium and alcohol abuse, disposition, either admitted or discharged from
the emergency department and initial CIWA score. Other variables included route of
medication including oral, intravenous or intramuscular, CIWA score after medication
administration and total time to benzodiazepine administration in minutes once the
medication order was placed.
Objectives 2 and 3.
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Baseline nurse knowledge of CIWA was obtained through a pre-test survey
administered to nurses at both EDs through a third-party survey website. After pre-test
data was obtained, didactic education was provided through one hour pre-audio recorded
PowerPoint presentation made available for 30 days. The same post-test was
administered at the end of the PowerPoint presentation through a survey link at the end of
the presentation. Pre-and post-test data was then analyzed examining scores with the
highest possible score of 11. Data variables included total nurse participants, time period
being pre-education and post-education, site, either La Jolla or Hillcrest and cumulative
test scores.
A total of 75.1% of nurses took the post-test at both sites (n=130). Scores at Site
A increased by 43.8% where the average in pre-test scores was 3.9 and increased to 8.9
with a standard deviation of 1.8. As noted in table one, scores at Site B increased by 44%
with pre-test scores increasing from 4.1 to 9.3 and a standard deviation of 1.9.
Table 1. Descriptive statistics of pre-and post-test nurse scores

N
Mean
Std. Deviation
Skewness
Std. Error of
Skewness

Site A
POST
Valid
Missing
8.91
1.490
-0.704

Statistics
Site A
PRE
58
73
3.93
1.859
1.319

0.314

0.448

Site B
PRE

Site B
POST

27
104
4.1020
1.91752
1.106

49
82
9.3889
1.49700
-1.062

0.340

0.283

72
59
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Objective 4.
Data was then obtained six months after didactic education was provided to the nurses
from the months of June 2018 to December 2018. Data again included demographic
variables including age, race, sex and ethnicity. Additional variables included ICD 10
diagnosis being alcohol dependence with withdrawal, alcohol dependence with
withdrawal delirium and alcohol abuse, disposition, either admitted or discharged from
the emergency department and initial CIWA score. Other variables included route of
medication including oral, intravenous or intramuscular, CIWA score after medication
administration and total time to benzodiazepine administration in minutes once the
medication order was placed.
In the pre-didactic group, total time to first benzodiazepine administration
decreased from 62.48 minutes to 38.61 in the post-didactic group, or after the didactic
education intervention to ED nurses. As noted in tables two and three, the standard
deviation in the pre-didactic education group was 156.7 and 41.7 in the post-didactic
group.
Because benzodiazepine administration in the pre-and post-didactic education
groups was positively skewed as illustrated in figure four, non-parametric tests were
subsequently run. Specifically, Mann-Whitney U tests were utilized indicating the
distribution of total time to benzodiazepines is the same across categories of the periods
with a significance of .840. The predetermined alpha level was .05 thus the finding is
non-significant (Table 4).
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Table 2. Descriptive statistics of total time to benzodiazepine administration

Benzo Time

Period
0
1

N
73
74

Group Statistics
Mean Std. Deviation
62.48
156.707
38.61
41.725

Std. Error Mean
18.341
4.85

Table 3. Frequencies of total time to benzodiazepine administration
Period

Benzotime

Valid

78

Missing

70

Mean

.50

50.46

Median

1.00

21.00

Mode

1

19

Std. Deviation

.502

114.561

Variance

.252

13124.291

Skewness

-.014

5.833

Std. Error of

.200

.200

N

Skewness

Figure 4. Histogram of total time to benzodiazepine administration
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Table 4. Mann-Whitney U statistics of total time to benzodiazepine administration
Hypothesis Test Summary
Null Hypothesis
Test
Sig.
Decision
The distribution of
Independent-Samples .840
Retain the null
Benzotime is the
Mann-Whitney U
hypothesis
same across
Test
categories of Period
Asymptomatic significances are displayed. The significance level is .05

However, within the CIWA protocol, a score of above eight warrants
pharmacologic intervention and re-evaluation within one hour. After examining the
statistical results and data further, CIWA scores of eight or below were excluded in
additional statistical tests as they were believed to be contributing factors in the large
variance in samples. Out of a total of 17 patients in the pre-didactic group with CIWA
scores of above eight, their mean time to first benzodiazepine administration was 19.0
minutes. Out of 32 patients in the post-didactic group their mean time to first
benzodiazepine administration was 42.1 minutes (Table 5). Mann-Whitney U tests that
were run indicated a significance of .261 with a predetermined alpha level of .05 thus
indicating the finding is non-significant (Table 6.) To further test for differences using
unequal sample sizes, a Dunnett’s C test was performed. The resulting F statistic was
still non-significant. Using G-Power to conduct a post-hoc analysis with the smaller
sample sizes obtained, the study had only .27 power (Figure 5).
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Table 5. Descriptive statistics of CIWA scores over eight
Benzotime
N

Valid

49

Missing

0

Mean

34.1020

Median

19.0000

Mode

21.00

Std. Deviation

64.01928

Skewness

5.683

Std. Error of Skewness

0.340

Table 6. CIWA over eight Mann-Whitney U test
Hypothesis Test Summary
Null Hypothesis
Test
Sig.
Decision
The distribution of
Independent-Samples .261
Retain the null
Benzotime is the
Mann-Whitney U
hypothesis
same across
Test
categories of Period
Asymptomatic significances are displayed. The significance level is .05
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Figure 5. G-power Analysis of smaller sample size with scores over eight
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Chapter V
DISCUSSION
Regarding pre-and post-test data after CIWA didactic education of nurses, the mean
test scores from both pre-and post-tests at Site A increased from 3.9 to 8.9 and Site B
increased from a 4.1 to 9.4.
In the pre-didactic group of 73 patients, the mean time to first benzodiazepine
administration was 62.48 minutes and in the post-didactic group of 74 patients the mean
time to first benzodiazepine administration was 38.61 minutes. The standard deviation
156.7 in the pre-didactic group and 41.7 in the post-didactic group. Non-parametric,
Mann-Whitney U test was run indicating the distribution of total time to benzodiazepines
is the same across categories of the periods and was found to be nonsignificant.
Out of a total of 17 patients in the pre-didactic group with CIWA scores of above 8,
their mean time to first benzodiazepine administration was 19.0 minutes. Out of 32
patients in the post-didactic group their mean time to first benzodiazepine administration
was 42.1 minutes. Mann-Whitney U test was run also indicating findings nonsignificant.
Interpretation
In the pre-didactic group, total time to first benzodiazepine administration
decreased from 62.48 minutes to 38.61 in the post-didactic group, or after the didactic
education intervention to ED nurses. However, given the standard deviation of 156.7 in
the pre-didactic group and 41.7 in the post-didactic group, there was large variance
between the samples. Mann-Whitney U test indicated that there was no significant
difference between time to benzodiazepine administration in the groups. When
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examining histogram distributions of benzodiazepine time including pre-and postdidactic groups data was positively skewed. This is an expected finding since there was a
median of 19 minutes between the two groups of with a mode of 21 minutes. Ideally if
didactic education was successful, total time to benzodiazepines would be positively
skewed or at the lower end of the scale and therefore decreased time.
When examining the statistical results and data further, CIWA scores of eight or
below were excluded in additional statistical tests as they were believed to be
contributing factors in the large variance in samples. Per the CIWA protocol, scores of 8
or below do not warrant pharmacologic intervention and allow the nurse to assess the
patient again in four hours. As initial CIWA scores of eight or below in both the pre-and
post-didactic groups may have significantly prolonged time to first benzodiazepine
administration, these scores were excluded from additional statistical testing for more
accurate analysis.
When examining total time to benzodiazepine administration in this filtered
sample size of 39 or 17 in the pre-didactic group and 32 in the post-didactic groups, total
time increased from 19.0 minutes to 42.1 minutes. The increase in time to first
benzodiazepine administration in the post-didactic group is attributed to two significant
outliers of 124 and 442 minutes in the post-didactic education group. When paired with a
smaller sample size, these factors contributed to this increase in total time to
benzodiazepine administration. Mann-Whitney U test was also computed also indicating
that the distribution of benzodiazepine administration is the same across categories of
period meaning to retain the null hypothesis. In a post hoc analysis of patients in the preand post-didactic education group with CIWA scores of above 8 there were a total of 49
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total patients or 17 in the pre-didactic and 32 post-didactic respectively. Based on the Gpower analysis prior that indicated 76 patients were required in each group this number
was underpowered.
In summary, several questions were addressed through statistical analysis of data in
the pre-didactic and post-didactic groups of patients. Despite the fact that time to first
benzodiazepine administration decreased from 62.48 minutes in the pre-didactic group
and 38.61 minutes in the post-didactic group, there was no significant statistical
difference between the groups. When further excluding CIWA scores of 8 or below per
the CIWA protocol, there was still no significant statistical difference between the
groups. When examining pre-and post-test data, scores significantly increased after
CIWA didactic education of ED nurses therefore indicating an overall increase in
knowledge of the CIWA scale.

Methodological Limitations
There were several limitations in this EBP project. Due to the retrospective nature of
this study, information reported was only derived from the patient chart, and it is possible
clinical management may have been dictated by information not documented in the chart.
Moreover, are the many factors potentially influencing time to benzodiazepine
administration including complex patient presentations with concurrent diagnoses,
physician prescribing preference and ED overcrowding. Likely, time to benzodiazepine
administration may have been impacted by inconsistency and accuracy in reporting
CIWA scores as didactic education had not yet been delivered. Nursing specific
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limitations can include hesitancy to implement CIWA scale due to a lack of confidence or
proficiency or bias if used prior and time constraints of utilizing the CIWA scale.
Other limitations can include survey fatigue in taking the pre-and post-tests. Nurses
in this hospital system take many surveys as part unit education. Also, an additional
Press Ganey Employee survey was launched at the same time this survey-based testing
was done.
In addition, a lack of physician buy-in occurred as only three of 20 attending
physicians took the post-test. None of the ED fellows took the post-test and only three
residents. This may have inhibited appropriate ordering of the CIWA protocol. This may
have diluted the effect of nursing teaching on the protocol. An important limitation was
the amount of missing data that limited the sample size. The smaller sample sizes
resulted in the study being underpowered to detect statistically significant differences.
Adequate power could be achieved by increasing the period of data collection. For
instance, data collection could have taken place for eight months as opposed to six
months. Furthermore, demographic data could be more specific by including only
patients with the same ICD 10 diagnosis, a CIWA score of eight or above and only
admitted patients to allow less variance in sample sizes
Related Research Findings
While there are few studies that examine CIWA efficacy in emergency departments,
Glann et al. (2019) identified a multifactorial approach in its implementation. This study
not only depicted the widespread epidemic of AWS but specifically assessed CIWA’s
impact in avoiding escalation of care and poor outcomes. Through a similar pre-and
post- test design, baseline nurse knowledge was assessed before and after didactic
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education, in addition to overall length of stay. Test scores after didactic education were
statistically significant (p<0.050) however there was not a significant decrease in length
of stay after implementation of CIWA.
Ismail, et al. (2019) also demonstrated the feasibility of CIWA implementation in the
ED even avoiding hospital admissions. Results of this study indicated greater control of
AWS symptoms as 87% of patients had completed symptom-triggered therapy in 24
hours and 97% were discharged from the ED with a median time of total treatment of 12
hours with improvement symptoms.
Implications and recommendations for Nursing Practice
The results of this EBP project have the potential for several clinical benefits in the
ED setting. Taking into account the vast prevalence of alcohol withdrawal in emergency
departments nationwide, symptom-triggered therapy as outlined in the CIWA scale can
often prevent admissions and obtain earlier control of symptoms. Because CIWA
implementation in the ED at this health system is a new concept, frequent chart audits
and re-education of both nurses and physicians is essential in its long-term success and
identification of AWS. Based on the results of increased nurse knowledge after didactic
education initiative, an affirming foundation has been built that can only be reinforced in
the future.
Findings from this EBP project can extend and promote further studies including
CIWA compliance and need for annual competencies, nurse empowerment and
confidence utilizing the scale, a cost-analysis of hospital length of stay and admissions
avoided as a result of CIWA implementation in the ED, in addition to effectiveness of
CIWA in treating AWS by examining initial CIWA score at the beginning and end of
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treatment. Other modifications of this EBP project can include benzodiazepine efficacy
including route, dosage and duration of treatment as well as triage wait times impacting
overall CIWA score. Increased nursing leadership and management support including
updating ED policies and procedures can also help facilitate CIWA usage in addition to
Epic alerts indicating a high-risk patient or a reminder flag to complete CIWA
reassessment and medicate accordingly can further promote success in CIWA
implementation.
Conclusion
AWS continues to be a persistent and prevalent problem as alcoholism accounts
for 62% of emergency department visits (Glann et al., 2019). Not only does AWS
increase dangerous patient outcomes including seizures, delirium tremens and death but
accrues astronomical cost of approximately $224 billion per year (Beg et al., 2016),
underscoring its fiscal impact. The objective of this EBP project was to address the
prevalence of AWS in the ED by introducing a valid and reliable tool in its identification
and treatment. Through a collaborative approach in a targeted educational intervention,
CIWA was initiated in the ED where there was evidence of increased nurse knowledge.
Furthermore, studies are needed to determine if increased nurse knowledge of the CIWA
scale and timely medication administration, can decrease poor patient outcomes and with
early intervention and even future hospital admissions avoided.
To continue improving the success of CIWA in the ED, however, ongoing
collaboration with physicians, nursing leadership and management to encourage policy
change must take place. Remedial education for staff and physicians will be planned to
further imbed the knowledge of the CIWA protocol in this hospital system. Further
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studies and modifications of this EBP project are needed to raise AWS awareness,
promote practice change and mitigate poor patient outcomes.
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Appendix A. Grading evidence schematic
Level of

Grade of

Evidence

Grading Criteria

Recommendation

1a

Systematic review of RCTs including meta-analysis

A

1b

Individual RCT with narrow confidence interval

A

1c

All and none studies

B

2a

Systematic review of cohort studies

B

2b

Individual cohort study and low quality RCT

B

2c

Outcome research study

C

3a

Systematic review of case-control studies

C

3b

Individual case-control study

C

4

Case-series, poor quality cohort and case-control

C

studies
5

Expert opinion

D
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